Previously, we identified Fgfr2 as the major Fgf receptor in liver specification. Expression of Hhex in the liver was reduced in Fgfr2 morphants. Unexpectedly, we found the relative position of the liver and pancreas were disrupted. In addition to visceral organs, we found the heart was randomized in Fgfr2 morphants. Expression patterns of genes controlling laterality including Spaw, lefty1 and 2 were also randomized. Despite of these findings, Kupffer's vesicle (KV) formed normally. We suggest that Fgfr2 may affect the left-right asymmetry at early stage to influence gene expression. In addition to LR asymmetry, abnormal differentiation of goblet cells was observed in Fgfr2 morphants. But the detailed mechanism remains to be elucidated. We found Fgf10, a ligand for Fgfr2b, was expressed in the intestine. Differentiation of goblet cells was affected in the These determinants are also not localized in the gulf sturgeon and the Australian lungfish, suggesting localization of maternal determinants is a derived trait. In Xenopus, b-catenin alone is not sufficient for the induction of mesoderm, rather it must be co-expressed with VegT or noggin. In contrast, we demonstrate that nave axolotl animal caps can be induced to form mesoderm and endoderm in response to b-catenin alone. We also investigate the requirement for VegT in patterning the axolotl embryo and investigate other sources of positional information in the developing embryo. Taken together we demonstrate that maternal factors for mesendoderm induction are not asymmetrically localized in axolotl embryos.
tion of the liver and pancreas were disrupted. In addition to visceral organs, we found the heart was randomized in Fgfr2 morphants. Expression patterns of genes controlling laterality including Spaw, lefty1 and 2 were also randomized. Despite of these findings, Kupffer's vesicle (KV) formed normally. We suggest that Fgfr2 may affect the left-right asymmetry at early stage to influence gene expression. In addition to LR asymmetry, abnormal differentiation of goblet cells was observed in Fgfr2 morphants. But the detailed mechanism remains to be elucidated. We found Fgf10, a ligand for Fgfr2b, was expressed in the intestine. Differentiation of goblet cells was affected in the Fgf10 mutant dae. However, the phenotypes were not that severe compared to Fgfr2 morphants. It raised the possibility that other Fgfs are involved in controlling the process. After screening for Fgf ligands, we analyzed the differentiation of goblet cell in Fgf24 morphants. The number of goblet cells was reduced. We concluded that Fgf signaling could regulate the differentiation in zebrafish. In dae mutant fish intestine, we found DeltaD-expressing cells were increased. We also found when inactivating Notch signaling in mib mutant fish or Su(H) morphants, the differentiation of goblet cells was severely impaired. These data indicated that Notch pathway might be disrupted in dae and therefore the goblet cell differentiation was inhibited. 
